Arterial hypertension begins in childhood and may continue, without intervention, throughout adulthood with severe health sequelae.The base of timely diagnosis is the systematic blood pressure (BP) measurement. Background: The study aims at revealing the level of parental and community awareness and testing the value of a simple measurement in uncovering children who need further assessment when performing an in-hospital BP screening. Methods: BP was measured in 600 children (0 -17 yr, mean age 5.1 ± 4.3 yr) at a Children's hospital. Parents were asked to fill in a specially structured questionnaire. Results: In 47.2% of the subjects (40.1% of them were Greeks and 60.6% foreigners), BP had never been checked before (p < 0.001). Measurements in 25.5% and 1.6% of the subjects indicated prehypertension and stage 1 hypertension, respectively. In 55.3% of these, arterial BP had never been checked before. Surprisingly, a health certificate was issued for school purposes for 81.2% of the schoolchildren of this study, and 75.3% of the enrolled children were allowed to participate in sports clubs without first checking BP. Moreover, parents demonstrated a low level of alertness with respect to paediatric hypertension. Conclusions: Simple arterial BP measurements can ensure early detection and thus early referral to specialists.
INTRODUCTION
The prevalence and rate of diagnosis of hypertension in children and adolescents appears to be increasing [1] [2] [3] . Despite the increase, hypertension in children, with an estimated prevalence of between 2% and 5%, is not often diagnosed, even when criteria suggestive of the diagnosis are present in electronic medical records [1] [2] [3] [4] . Studies in Greece have suggested that the risk of developing high BP during adolescence can be predicted by BP measurements in childhood [5, 6] . Consequently, the cornerstone of timely diagnosis is the systematic arterial BP measurement; frequent and correct measurement of BP is essential [7, 8] . According to recommendations, the measurement of BP is considered to be mandatory [9, 10] . Actually, children aged older than 3 years, who are examined in a medical care setting, should have their BP measured at least once during every health care episode [9, 10] . As for younger children, BP should be measured specially, for example, when the child presents a morbid neonatal background, known renal disease or familial risk factors [9] [10] [11] [12] . Additionally, the routine measurement of BP at school and sport clubs is also recommended [9] [10] [11] [12] [13] [14] [15] . However, there is no evidence to date that such recommendations have been incorporated into paediatric clinical practice [11] . The current study aims at identifying whether BP screening is an established practice in Greece (hospitals, schools, sports clubs, and private practices) as well as revealing the level of parental and community awareness, and testing the value of a simple measurement when performing an in-hospital BP screening. Despite paediatric consensus statements and recommendations regarding the importance of measuring BP, health professionals in Greece often neglect the BP measurement in children, whereas parents attribute the fact that they ha-ven't taken any action in that direction to lack of information.
METHODS

Participants and Procedure
A cross sectional study 9 months long was carried out at a University Paediatric Department, at "Aghia Sophia" Children's Hospital, in Athens, Greece. A total of 600 children aged 1 month to 17 years (mean age 5.1 ± 4.3 yr) had their BP measured regardless of the reason for admission to hospital. Children's BP was measured and parents answered a specially structured anonymous questionnaire concerning previous BP measurements, their knowledge about paediatric hypertension and the significance of BP screening during childhood. All children's parents or guardians gave informed consent. The study protocol and the including questionnaire were approved by the scientific committee of "Aghia Sophia" Children's Hospital. The independent variables assessed were: sex, child's age, parents' age, parental educational level, parental professional status, nationality and questions concerning parents' views, familial heredity background and the existence of previous BP measurements. Specifically, the study examined the age, the frequency and the place where BP measurements were performed before the study.The study aimed to investigate the reasons why children's BP had not been checked before. In addition, questions related to the examination of BP screening establishment in schools and sports clubs were also included. In order to study whether familial heredity background is associated with the child's BP check during childhood, parents were asked if they were hypertensive and whether their children had any hypertensive relatives or siblings. Parent's views were assessed through questions related to the prevalence of paediatric hypertension, the significance of BP screening during childhood and the necessity of being consistent with BP checks.
Anthropometric Measurements and Blood Pressure
Standing height was measured without shoes to the nearest 0.1 cm with the use of the clinic stadiometer with children keeping their shoulders in a relaxed position, their arms hanging freely and their head aligned. The line of the observer's sight was parallel with the floor. In infants and toddlers (less than 2 years old) the length was measured twice. Height percentile determined by Greek growth curves for boys and girls aged 0 -36 months and 2 -18 years respectively [16] . A validated automated electronic device for clinic blood pressure (CBP) measurements was used for the BP measurements [17, 18] . Correct measurement of BP required use of a cuff appropriate to the child's right arm according to NHBPEP recommendations [9] . BP measurements took place in the patient's room. Special care was taken to ensure that the patient was calm and parents or legal guardians were present during the BP measurements. The first time that the BP was measured in each child, the measurement took place in all four limps in a supine position after a 5 minutes rest [9] . Furthermore, children had avoided stimulant drugs or foods before the BP measurement [9] . In the case of high BP readings, BP was measured a second time and the lower reading was evaluated. In infants and toddlers unable to cooperate and easily crying the position wasn't standard but, in case a second BP measurement was needed, the position was the same as in the first measurement, in order to compare the BP readings. The normalcy tables which are published from the NHBPEP were used to evaluate the BP readings [9] .
Definitions
The National High Blood Pressure Education Program Working Group on High Blood Pressure in Children and Adolescents (NHBPEP) has presented a classification of hypertension for children of one year of age or older and adolescents and the corresponding systolic BP (SBP) and diastolic BP (DBP) [9] . On the basis of office measurements the 90th, 95th and 99th percentile for gender, age and height are used to classify children and adolescents as normotensive, prehypertensive and stage 1 or stage 2 hypertensive [9] . Normal BP is defined as systolic blood pressure or diastolic blood pressures lower than the 90th percentile for gender, age and height [9] . Hypertension is defined as SBP or DBP that is higher than or equal to 95th percentile for gender, age, and height on at least 3 separate occasions [9] . Stage 1 hypertension is defined as SBP or DBP from 95th percentile to 99th percentile plus 5 mmHg [9] . Stage 2 hypertension is defined as SBP or DBP higher than 99th plus 5 mmHg [9] . Prehypertension is defined as SBP or DBP higher than or equal to 90th percentile but lower than 95th percentile [9] . Adolescents with BP levels higher than or equal to 120/80 mmHg considered to be prehypertensive [9] . Ambulatory BP monitoring (ABPM) is usually required for hypertension diagnosis [9] [10] [11] .
Statistical Analysis
Continuous variables are presented with mean and standard deviation while quantitative variables are presented with absolute and relative frequencies. For the comparison of proportions, chi-square and Fisher's exact tests were used. Student's t-tests were computed for the comparison of mean values between the two groups. Logistic regression analysis in a stepwise method (p for entry 0.05, p for removal 0.10) was used in order to find independent factors associated with the variable presented if the
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child's BP had ever been measured. Adjusted odds ratios (OR) with 95% confidence intervals (95% CI) were computed from the results of the logistic regression analyses. All p values reported are two-tailed. Statistical significance was set at 0.05 and analyses were conducted using SPSS statistical software (version 17.0).
RESULTS
Sample consisted of 600 children (322 boys and 278 girls). In 52.8% of the sample arterial BP had been measured in the past. The measurement of arterial BP had been conducted in a public hospital in Greece (53.5%), in a private practice (28.5%), in a private hospital (12%), in a health center (1.3%) and in a foreign country (0.3%). The majority (64.5%) of the group that arterial BP had been measured in the past had only one measurement. The association of previous arterial BP measurement with demographics is shown in Table 1 . Children whose arterial BP had been measured in the past were older and also had older parents. Moreover, children with previous arterial BP measurements had parents with a higher educational level. Lack of previous arterial BP measurements was more frequent in foreigners. Table 2 shows the association of previous BP measurement with parental knowledge concerning paediatric hypertension and the significance of BP screening during childhood. The neglect of previous arterial BP measurement was significantly associated (p < 0.001) with the lack of parental knowledge concerning the abovementioned issues. The association of previous arterial BP measurement with familial heredity background and the demand for a health certificate, either through school enrollment or sports club membership, is shown in Table 3 . The existence of a previous arterial BP measurement was more frequent in cases where a history of hypertension in parents or relatives was present (p < 0.001). It was also more frequent in children who had their arterial BP been measured in the past to have been asked for a health certificate during 
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school enrollment or sports club membership (p < 0.001).
Multiple logistic regression analysis was conducted in a stepwise method and had as dependent the variable presented if the BP of the child has ever been measured (Table 4). It was found that child age, parental history of hypertension, the demand of a health certificate during school enrollment, parent's views concerning the prevalence of paediatric hypertension and the significance of BP measurement in every medical care setting, were independently associated with the outcome. Specifically, older age, parental history of hypertension and the demand of a health certificate during school enrollment were associated with the increased likelihood of a previous child BP check (p < 0.001). Furthermore, children whose parents pleaded ignorance as to whether hypertension is a common chronic condition in children had reduced possibilities of having measured their arterial BP in the past, compared to those whose parents agreed. The odds for having measured their arterial BP in the past were significantly lower in children whose parents were unaware or disagreed with the statement that arterial BP measurement in children should be performed in every 
DISCUSSION
According to the NHBPEP recommendations, children aged 3 years or older should have their BP measured when seen at a medical facility [9] . Current guidelines of clinical practice suggest that BP measurement should be carried out at every medical consultation, regardless of the age range of the patient to be assessed [11] . With this study it was found that older children are more likely to have their BP checked than younger children. In the current study, which included only in-hospitalized patients, 40.1% of Greek children and 60.6% of the children of immigrants working in Greece hadn't had their BP measured before the study (p < 0.001). Although 59.9% of the Greek children and 39.4% of the immigrants' children had their BP checked in previous occasions, it is a fact that in 64.5% of them the BP measurement had taken place once in their lifetime. The study showed that there are more Greek children who have undergone a BP check up in Greece than immigrants' children who live in Greece, which possibly illustrates the lack of concern by the State. It is consequently the obligation of government-owned institutions to ensure equal opportunities by providing not only, for example, vaccinations but also one of the simplest procedures such as the measurement of BP. By this study, it is also confirmed that there is a lack of parental information regarding the necessity of checking BP in children. In fact, when parents were asked the reason why the BP of their children had never been measured before, they underlined the lack of information as the main reason. In particular, parents who were not aware that hypertension is a chronic condition in children had a 74% lower probability for their child to undergo a BP check, in comparison with parents who agreed with this fact. Parents who were not aware that arterial BP measurement in children should be performed in every medical care setting had a 88% lower probability for their child to undergo a BP check, in comparison with those who were aware. What is important is that parents with a hypertensive heredity background demonstrated a greater level of alertness concerning their children's BP check. It seems that there is a need to inform parents, with respect to the significance of routine BP screening, and the conse-quences of childhood hypertension in adult life [4] [5] [6] [7] [8] .
Practices of public hospitals concerning BP screening during childhood in Greece seem to have an impact since in 53% of the cases BP was measured in a public hospital. Furthermore, private practicing paediatricians in Greece seem to have a significant role since almost 30% of the children were checked in their private practices. It is also recommended for all children enrolled in school and in sports clubs to be issued a health certificate, for which a BP examination is required [9] [10] [11] [12] 15] . However, 4 out of 5 schoolchildren have not had their BP checked as required. Logistic regression analysis proved that if BP screening was applied within the school framework, more children would have their BP checked. Even more disappointing is the fact that 75% of children, who enrolled in a sports club, had not had their BP checked, as required. Apart from the current guidelines, which recommend BP measurements to be performed in all children over 3 years of age when they are seen in a medical setting, measuring BP in the Emergency Departments (EDs) is considered to have been a valuable opportunity since it is the sole point of contact of children with health services, especially teenagers [19] . Findings indicated that in-hospital arterial BP screening comes up with less false positive results than the one performed in emergency departments. Specifically, studies carried out in several paediatric departments in the USA, Europe and Australia have shown that BP routine measurements in the EDs are usually neglected by health professionals [19] [20] [21] . This is due to the fact that BP measured at triage in the EDs seems to be higher than expected with respect to the prevalence of paediatric hypertension [19] [20] [21] . The field of measuring BP at triage in children with non-urgent problems appears to be quite low since the positive predictive value (PPV) of elevated triage BP in diagnosing true hypertension was 0% among patients with complete follow up [22] . BP screening actually lacks the criteria of a good screening test and questions the presumed low cost of screening, since follow up of a large number of patients with high BP at triage is not cost effective [23] . Therefore, within the procedures of this study an in-hospital BP screening in paediatric patients was performed, and in this way the limitations of measuring BP in the EDs were overcome. In fact, 2.8% of children, a total of 17 patients, were found to be hypertensive according to the normalcy tables [9] . Of these, 7 were previously diagnosed and 10 were new cases and therefore referred for further assessment. Obviously, in this setting, which included only in-hospitalized patients, the percent of children found to be hypertensive and the percent of false positive results seem to be lower than the reported at triage in EDs [19] [20] [21] [22] [23] . Taking all these into consideration, it is proposed that BP screening be performed in EDs for all children old enough to be able to cooperate (for example older than 8 years). This comes first because it might be their sole point of contact with the healthcare system in Greece and, secondly, because in this way BP screening might become more cost effective. Furthermore, BP screening should be performed in all in-hospitalized patients since false positive results seem to be less than in the frantic EDs [19] [20] [21] [22] [23] . Finally, BP check, should be performed in private practices, since family paediatricians in Greece were found to be the second most visited physicians by the younger children. However, simple BP checking does not aim to dispute the necessity of 24h ambulatory blood pressure monitoring (ABPM) in the diagnosis and evaluation of paediatric hypertension [9] [10] [11] [24] [25] . It is therefore obvious that the study presented will contribute to the early diagnosis of hypertension and public awareness of BP screening during childhood in Greece.
Limitations
The study had several limitations. The main restriction was the absence of follow-up concerning the children who indicated hypertension or prehypertension. However, all children who indicated hypertension or prehypertension were referred to a specialist for further assessment. Another limitation was the lack of uniformity of the sample as far as it concerns nationality. Nevertheless, this epidemiological study aimed at finding out whether there is a BP screening on all children residing in Greece or not, and recognising the value of a simple BP measurement within a routine check.
CONCLUSION
Promoting awareness and simple preventive examinations, as the BP measurement, are constantly overlooked in Greece even by health professionals. Even though the measurement of BP is included in medical examinations for the issuing of a health certificate for the enrollment in school or sports club in Greece, this simple procedure doesn't take place, which furthermore endangers a child's life [4] [5] [6] [7] [8] . In-hospital BP screening seems to be of vital importance in the combat with paediatric hypertension. However, more studies are needed to ensure that there is evidence of the incorporation of the recommendations concerning the importance of BP screening during childhood into paediatric clinical practice [9] [10] [11] . It is essential to inform parents, with respect to the significance of routine BP screening, and the consequences of childhood hypertension in adult life. It is also necessary that medical personnel should take action with respect to BP measurement and contribute to public awareness. Health professionals are a catalyst for community awareness, screening and prevention with respect to paediatric hy-pertension. Simple arterial BP measurements can ensure early detection and thus early referral to specialists.
